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DESCRIPTIONS OF DART CORE SAMPLES
R/V SAMUEL P. LEE CRUISE L2-78-SC, MAY 1978

CALIFORNIA CONTINENTAL BORDERLAND

By

J. G. Vedder, R. E. Arnal, David Bukry, J. A. Barren, 
and Florence Lee-Wong

As part of the U.S. Geological Survey resource appraisal and environmental 

studies on the Outer Continental Shelf (OCS) of southern California, the Research 

Vessel SAMUEL P. LEE completed a 10-day seafloor sampling cruise in May, 1978. 

Samples were taken entirely by dart corers (drop corers). Navigation was done 

using an integrated Satellite-Loran C-Doppler Sonar system supported by Mini- 

ranger and shipboard radar. At some sites, recorded depths (uncorrected for 

sound velocity variations in seawater) do not conform to bathymetric contours 

on published maps because of navigation inaccuracies on pre-1940 hydrographic 

surveys.

Most of the described samples are from six general areas: 1) Santa Cruz- 

Catalina Ridge and Crespi and Emery Knolls, 2) eastern Blake Knolls, 3) Cortes 

Bank and unnamed ridges south of it, 4) Garrett Ridge, Hancock Bank, and 

southeastern Patton Ridge, 5) saddle between Santa Cruz and San Nicolas Basins, 

and 6} Trask Knoll and northern Santa Rosa-Cortes Ridge (Fig. 1).

These descriptions supplement those published in other borderland reports 

(Vedder and others, 1974, 1976a, 1976b, and 1977). Unlike the earlier reports, 

Quaternary samples are included, as these cores may contain material derived 

from underlying bedrock or adjacent seafloor outcrops. Rock names are based 

chiefly upon examination of bulk and disaggregated samples under low-magnifi 

cation binocular microscope. Selected cores of coarse clastic, volcanic, and 

metamorphic rocks were sectioned and studied petrographically. The thin sec 

tions are designated by T numbers in the last column of the table. Rock colors



are coded after Goddard and others (1948) and apply to dried samples. Splits 

for paleontologic study were taken from the bottom 5 cm of the cores except 

where noted otherwise.

R. E. Arnal identified the foraminifers; his zonation and age correlations 

of the Miocene and Plicoene foraminifers are shown in Figure 2 and follow the 

usage of Kleinpell (1938) and Natland (1952). David Bukry identified the coc- 

coliths and silicoflageHates and used the zonation shown in Figure 3. J. A. 

Barren identified the diatoms, and used his zonation (Barron, in press), which 

is shown in part in Figure 4. J. G. Vedder identified the Quaternary mollusks. 

Queried Quaternary ages are based upon sediment composition, lack of cementation, 

color, and degree of coherence of the core rather than on contained fossils. 

Hyphens in the Age/stage/zone column of the table signify unfossiliferous sam 

ples or those devoid of age-diagnostic species. In general, cores in which 

zonation is based upon two or more kinds of organism, calcareous nannofossil 

determinations are listed first, followed by foraminiferan, diatom, and silico- 

flagellate determinations.

REFERENCES CITED

Arnal, R. E., 1976, Miocene paleobathymetric changes of the Santa Rosa-Cortes 

Ridge area, California Continental Borderland, i.n_ Howell, D. G., ed., 

Aspects of the geologic history of the California Continental Borderland: 

American Association of Petroleum Geologists, Pacific Section, Miscellan 

eous Publication 24, p. 60-79.

Barron, J. A., Lower Miocene to Quaternary diatom biostratigraphy of DSDP Leg 

57, off northeastern Japan: Initial Reports, Deep Sea Drilling Project, 

no. 57, in press.

____ 1976 , Revised Miocene and Pliocene biostratigraphy of Upper Newport Bay, 

Newport Beach, California: Marine Micropaleontology, no. 1, p. 27-63.



Bukry, J. D., 1973a, Low-latitude coccolith biostratigraphic zonation: Initial

Reports, Deep Sea Drilling Project, no. 15, p. 685-703. 

____ 1973b, Coccolith and silicoflagellate stratigraphy, Deep Sea Drilling

Project Leg 18, eastern North Pacific: Deep Sea Drilling Project Initial

Reports, v. 18, p. 817-831. 

____ 1975, Coccolith and silicoflagellate stratigraphy, northwestern Pacific

Ocean, Deep Sea Drilling Project Leg 32: Deep Sea Drilling Project Initial

Reports, v. 32, p. 677-701. 

Goddard, E. N., Chairman, and others, 1948, Rock-color chart: Washington, D.C.,

National Research Council (republished by Geological Society of America,

1951) , 6 p. 

Kleinpell, R. M., 1938, Miocene stratigraphy of California: Tulsa, Oklahoma,

American Association of Petroleum Geologists, 450 p. 

Natland, M. L., 1952, Pleistocene and Pliocene stratigraphy of southern

California: California University, Los Angeles, unpublished PH.D. thesis,

165 p. 

Vedder, J. G., Beyer, L. A., Junger, Arne, Moore, G. W., Roberts, A. E., Taylor,

J. C., and Wagner, H. C., 1974, Preliminary report on the geology of the

continental borderland of southern California: U.S. Geological Survey

Miscellaneous Field Studies Map MF-624, 34 p., 9 sheets. 

Vedder, J. G., Arnal, R. E. Bukry, David, and Barron, J. A., 1976a, Preliminary

descriptions of pre-Quaternary samples, R/V LEE, March 1976, offshore

southern California: U.S. Geological Survey Open-file Report 76-629, 15 p. 

Vedder, J. G., Arnal, R. E., and Bukry, David, 1976b, Maps showing location

of selected pre-Quaternary rock samples from the California Continental

Borderland: U.S. Geological Survey Miscellaneous Field Studies Map MF-

737, 3 sheets, map scale 1:250,000.



Vedder, J. G., Crouch, J. K., Arnal, R. E., Bukry, David, Barren, J. A., and 

Lee-Wong, Florence, 1977, Descriptions of pre-Quaternary samples, R/V 

ELLEN B. SCRIPPS, September 1976, Patton Ridge to Blake Knolls, California 

Continental Borderland: U.S. Geological Survey Open-file Report 77-474, 

19 p.

Weaver, D. W., Griggs, G., McClure, D. V., and McKey, 1969, Volcaniclastic

sequence south central Santa Cruz Islands, _in_ Weaver, D. W. , ed., Geology 

of the northern Channel Islands: American Association of Petroleum 

Geologists, Society of Economic Paleontologists and Mineralogists, Pacific 

Sections, Special Publication, p. 85-90.



0
 

10
 

C
O

 
SO

 
4

0
 

SO
 

«
0
 K

IL
O

M
E

T
E

R
S

D
A

T
H

Y
M

E
T

R
IC

 
C

O
N

T
O

U
R

S
 

IN
 

M
E

T
E

R
S

P-
.E

N
T

E
 

H
IL

LS

Fi
gu

re
 
1.

 
Ma
p 

of
 
th

e 
no

rt
he

rn
 p

ar
t 

of
 
th

e 
Ca
li
fo
rn
ia
 
Co
nt
in
en
ta
l 

Bo
rd
er
la
nd
 

sh
ow

in
g 

ap
pr

ox
im

at
e 

lo
ca

ti
on

 
of

 
sa
mp
le
 
tr

ac
k 

li
ne

s 
fo

r 
cr

ui
se

 
L2

-7
8-

SC
. 

Sa
mp

le
-n

um
be

r 
se
qu
en
ce
s 

ar
e 

in
di
ca
te
d 

at
 
th

e 
en

d 
of

 
th
e 

tr
ac
k 

li
ne
s.

5"



RADIO- 
METRIC 

TIME
SCALE 
in m.y.

5-

 

 

10-
 

 

15-

.

-
«
-

20-

.

.

 
 

25-

.

.

30 -

$
PLEISTO
CENE

PLIOCENE

UJ
Z 
UJ
o 
o
2

UJ
Z
UJ
o
o
2
0

Ul

_J

Ul

o
0
2

>
tr.
Ul

Ul
H

-J

CALIFORNIA 
BENTHIC 

FORAM. 
STAGES c

HALLIAN
WHEELERIAN

vcn i u n IM ra 
REPETTIAN

DELMONTIAN

LATE
MOHNIAN

EARLY
MOHNIAN

LUISIAN

RELIZIAN

SAUCESIAN

ZEMORRIAN

PALEOTEMP. 
SCALE 

DEGREES C. 
> e to M to te xrr
/ 1
/ I

1

(I
I \ 

\
\
\
\

BOTTOM
TEMP. |

1
SURFACE

TEMP.

NAN NO 
ZONES

)

NNI3

NNI2

NN II

jjlJIL.
Nil
NN7
NNt

NN5

NN4

NN3

Figure 2. Benthic foraminiferal stages and correlations (Arnal, 1976) 

used for cruise L2-78-SC.
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